The author suspends a 700-lb steel money safe from the ceil-
2. Resale prices shall be limited to face value by binding contracts.
3. Objects may be disassembled and the money returned to circulation.
Lab Tests I needed to know how strong dollar bills were as hanging the safe had to be approved by an engineer. The strength of the ropes would be affected by their thickness (the number of bills in cross-section), as well as by the way they were woven together. (Figure 1 ) I had first tested the ropes by pulling on short pieces between my two hands. For more leverage, I would put a loop around my foot and pull on the ends. And for even more, I would put the loop over a sprinkler pipe in my studio and pull myself up on it. (Figure 2 ) But these tests did not give numerical results. I wanted to hang a safe from the ceiling, and the engineer wanted numbers. So I had to find a lab. I walked all over MIT looking for a lab that could test ropes. Finally I found one that could do it, but their machine did not have the right grips. The grips are the parts that grab onto the material to be tested. The lab's grips were not large enough to grab my dollarbill ropes, so I had to make my own. I made the parts for them in the machine shop. It took a few days. The man at the lab was very busy and I was having a hard time making an appointment for the test. Finally he called me late one afternoon and said I should come over right away. I was at the machine shop when he called, and had just finished making the parts for the grips.
But I had not welded them together yet. I like to make beautiful objects, whether they are to be shown as artwork or just used as tools for making something else. So I had worked on the grips for much longer than necessary. The grips only had to hold rope but I wanted to make all the edges smooth and all the surfaces shiny. I was planning to weld the grips in my studio but I didn't have time to go back there. The lab had a welder, so I brought the grips in pieces so that the lab man could weld them. I would have welded them myself, but his welder was different than mine and I didn't know how to use it. So he welded the pieces together. He did it really fast and messy, and I went in the other room because I couldn't watch. When he was done my beautiful grip-parts were covered with soot and weld-spatter. But they were welded together, and we started the tests right away.
First we tested dollar bills which were not assembled into ropes, just folded up in quarters lengthwise, to see what was the strength of a single bill. (Figure 3) The lab man and his friend made a lot of jokes about the "strength of the dollar." It turned out that the strength of the dollar is about si.xty pounds. The machine tested the dollars by gripping onto the ends. It was important to put a little piece of paper between the dollar and the metal jaws of the grip, so that the force of gripping would not cause the dollar to break right at the jaw. That would have been a "bad test." We put the dollars in the grips and tightened them, and then the machine started to move the upper grip higher very slowly. It made a quiet humming noise while it did this. You could barely see it move. As it moved the lab man watched numbers on the console. There was a red number that would show how far the upper grip had moved. There was also a computer where the force of the pulling was showm and recorded. The farther the upper grip moved, the more it stretched the dollar, until the dollar tore. The computer recorded the force and the ma.ximum force it recorded was the strength of the dollar.
So the red number would go up and the bill would get tight and then it would snap and the lab man would turn off the machine.
For the single-dollar tests we tested three new dollars and three (Figure 4) The three new dollars held 59.6 pounds, 58.5 pounds, and 61.2 pounds. The old dollars were weaker. They held 49.5 pounds, 55.6 pounds and 51.3 pounds. Actually, the computer measured in Newtons. There are 4.44 Newtons in a pound. After each dollar snapped, the lab man would tell me its strength in Newtons and I would write it on a piece of paper and divide it by 4.44 to see how many pounds it was.
After we finished testing single dollars it was time to test the ropes. (Figure 5 ) I put the new weld-spattered grips on the machine. The regular grips grabbed onto the ends of the dollars like pulling on a stick between your fingers. My new grips had rollers that went inside the loop and pulled it like you would stretch a rubber band.
The lab man started the machine, and the force numbers on the computer started to climb. The lab man read them off every second or two. The upper grip moved higher very slowly. The lab man got impatient and pushed a button to make it move faster.
The strap got very tight and then it .started clicking. The lab man was stiU reading numbers off the computer screen but they were not getting any higher. The machine kept humming and pulling at the strap very slowly, and the strap kept clicking. We put our faces near the strap and tried to see what was happening. It was hard to see but we figured that the bills must be slipping apart instead of breaking. In these straps there were long fibers that went the length of the strap and smaller ones that went crosswise to hold them together. The bills in the lengthwise fibers hold together by friction. They are folded together in an interlocking way so that just the friction of one bill against the other holds them from slipping apart. The more the dollars are folded over, the more they press against each other and the harder they are to pull apart. So a 1/4 fold fiber (with the bills folded in half twice) is weaker than a 1/8 fold (where they are folded three times). The strap we were testing was 1/4 fold and the fibers were woven. In a woven pattern the fibers go in two directions, kinking over and under each other. The kinking also helps keep the bills from slipping apart. As the machine pulled, it was pulling out all the kinks so the fibers were straight. That left only the friction to keep them together and the 1/4 fold did not give enough friction. The clicking was the sound of the bills slipping apart, bit by bit, to accommodate the longer length between the two grips. The rope was stretching out. It had reached its ma.\imum strength and now it was breaking, but very slowly. The lab man turned the speed up even faster. The rope clicked faster and we could see it pulling apart. It was definitely broken. The lab man turned off the machine and I recorded the ma.ximum strength. 1166 Newtons or 266 pounds. The design was flawed. The dollars were slipping apart rather than breaking. The inefficiency was unsatisfying. A good design would break rather than shpping.
We tested another two straps made in the same way. and they shpped as well. Finally we tested a small piece of 1/8 fold strap.
It held nearly as much as the other three straps, even though it was much smaller. The extra fold made the difference, and I knew that the new rope design, for hanging the safe, would have to use the extra fold. I didn't like to learn this, because the extra fold was a lot of work. But there it was.
Machine Shop I worked on a lathe for several days while making the ropes to hang the safe. The assistants I had hired folded dollar bills into quarters, and assembled them into sticks of 12 bills. The next step was to fold the sticks in half again into 1/8 the width of a dollar. After that, I would braid the 1/8 fold sticks into ropes, softening them with water as I braided. Folding the 1/4 fold sticks in half was difficult, and hard on the hands. To fold one stick was nothing but twenty would take an hour and would leave your fingers aching. To hang the safe I needed nearly a thousand dollars. I could not fold them all myself, and I did not want to use the assistants, because doing a good job was difficult and painful. Besides, I had spent enough on assistants.
The point was to braid money into ropes, not spend it on assistants. I first made a machine like a sheet-metal break to fold the sticks. But it was slow and cumbersome. The pasta maker was the next generation. (Figure 6 ) I made a special attachment that would guide the stick into the rollers, and start folding it in half at the same time. Then the rollers would grab the end, pull the rest of the stick through the attachment, and crease the fold. The original pasta maker was built for rolling soft pasta dough, not stiff sticks of dollar bills, so I had to make new rollers for it in the machine shop. [...] After I finished the machine and made the ropes and hung the safe, (Figure 7 ) I dropped by to give him [the machine shop man] an invitation for the opening. He had already received one in the mail. He said he thought there was something funny about this work. "Fve been thinking about your installation" he said, "and I've decided you must be making some kind of statement against money." Figure 6 The author with his ropes Ela 41 Figure 7 
